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mTRCDUCTlOIS 


Endotrac^ieal intuJbaticmf although loioim as 
early as s»rent©«sith centuryi, is no ctouist a boon to the 
present day IH^anaeathosiologists • sto matter whether 
used for adliiinistration of anaesthesia or as a life 


sawing proeedur®!, in iatensiwe therapy unit# this 
teehni^pe isisures a flawless respiration which is the 
chief concern of anaesthetist during anaswthwiia and 
intensive therapy* 

Apart from so rauiy glittering adwaiitages# 
that it 'provides# endotracheal intubatiaa is also 
not unassociated with steweral mjor and minor cm^icaticsns 
and side effects* Thmam side ef feasts have been rv^rted 
almost about a cemtury after the intxo<baicti€si of this 
techniciae in dinio ** ! practice* 

ftm so col l ed postaperative ^sorethrcNSt syndnome** 
is still the problea and so aaniy modifications in endotraOtUMSl 
tube dmsign have b een made by 'Verioas woricers nsw and then# 
without encotiiraging rmsults* this syndrome# mm in the 
postoperative period is charscrtMurised hf soredhroat# 
bca iic vn i ceeff of voice and difficulty in smlloifing* fme 




anaes'tibetistt dtbc^g h several festers have bleaed .< 
as ealncits* flrase facters i d*ich | . fiff|.wde infeotionjt 


anae$t;heties« pressure of tubeUL cuff on txacheal wall« affect 
o£ hmaidif iceticm <m inspired gases* . effect of Xubricatioxi 
etc«* Imwm all been studied lof Tarious iroxleers sbcMing 
conflicting results* Eivmi after so mmy iH^rov'e««at in 
enc^txacheal iatuimtioxt techeic^e and imrious inodification 
in ' endotracheal tube design* the prerention of this problen 
has ^t not been deriTed at osnclusively* 

Various workers have also studied the effect of 
y ii trffi is «*o gcid# diffusion into endotracheal tube cuff and 
found <•«•> of go££ to diffusion ' of nitrous*** 

osdde into cuff leading to incriAse caaff tracheal contact 
area* causing enhanced incidence &£ postoperative sorethroat* 
S«vej»l liorkers have given different OAthods to eXisdnate 
this prOblen' of nitrous o a ei de diffusion into cuff* 

sffeet of lubrlcaticA of endotracheal tubes on the 
incidence of postoperative' sorethroat is also contraversial* 
Different workers have given different views about 
of lubrication, m the incidence of postoperative sorethroat* 
Xt 'is only a mechanical advantage that lidxcicatic» providMi* 
while others says about the 'effect of local anaesthetic 
that the lubricants contain in it* So varying are the results 
about the effict of lul^lfiAtidn on the Incidynice of 
postoperative sore^throat* that it h ecc st es genuine to stu<^ 
the effect of the Msae* 

winlaewi -stii% is carried ect about the effect of 
tube All the incidence of postoperative ^sorethroet* Various 
wei9ma have givni eonHieting results about the effect of 
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iB&tiiriftl of tubo on thm incldonco of pocrtoperatiire 

so it is also inclndsd in t^o pres<sat stu.dy« 

Ssias is th® situation about tt® affect of tjfpe 
of cuff m the incidanca of postoparatiira sorethroat. 

Various liorkers imvm glrm dif ferant iriaws alxiKit type of 
cuff to be used to minimise tbe incidmce of postoperative 
eoretbroat* wbetber cuffewl tube increaseS-or decreaseSL tbe 
incidence of postoperative soretbroat# is also contraversiai« 
So effect of cuff on the incidence of postoperative 
soretbroat. is included in the present study* 

fbere is also not so eatensive study of type of . 
inbalatloiial atents used during anaeathesia*' on tiie incidence 
of is^stoimrative iK»rs tbrost* Mt istber is taben as agent 
used in the present study to the variable of type 

of inbalaticsial agents used* .Soise i#orlcers have studied and 
given results that incidence of poetoperative sorettiroat 
is neoeiMS sbeo etbsr is used as sols inbalaticmal agmts* 

Ttt mmmsissijm, the Mslc aim of the prmaent study 
is to lodi into idm foUowing factors# as to hm they affects 
the incidence of pc«topecmtiin» moretbroat *• 

i* Bndotracbenl tuNwi * of different material* 

3t* nigtbrt «»et f t 

3* Cuffed tubes & pdain tubes* 
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RSyiSW OF 

Sndotracheai intubation has fixmly eatabliahod 
its piaoo in ffiodom mnaasttiotic practic* and also in 
resuscitation* Time and again earious eoxlcers liave 
cOmnges in iarynac and. tmctoa* laoth nioxo and »acro»scopie 
after a ioi;^ intubation period* 

bazyngeal oos^iioatioini of en<ibtr«ti^^ anaieitliiMiiia^ 
are divided into m&ior and sdUior groups by woifaesi 
id)0 preiiients a oos^ats reeieir of tbs litmmimm m both 
saa jor and adnor siMpeiae* 

Briefiy fliajlor # #^# 1, 1# iftciude granuioiia forwaticait 
contact doar# subgJLottio nesibrana# subgiottio oedaeta* 
traObsitis* baeaorriuiige of vo oai oord* oedsnsa of csord* 
iaryspc or t r a c h e a# Baraiysis of vcMoai caords and , perf oraticm 
of tracbaa or o«eo|>ha#is« Gmm reports of graisudoiMi 
formation and co ntact. ul i «wr appanr aost fretiawitiy in 

'1 4 iieaa4!»4 iaiii.a*iiio 

ipmiiripCMP .mili WW^mmm 

0S.|(!XUDil WMl IllSIllllIli A # 

Minor canepiicatloffii of andloti»MSbiei aaa««tli<SKia 
are# m tbs other band of mmm piaoa oocuxxwnce* Minor 
leeNpeiaa raported in saeveinii sarisa incitnie laiid and 
aiHfexe aoiratiiroats# beeinianuMMi# pain and diffioiiity in 
iwiULioifing# piMryngwai iiiosration and apbonia* 
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HISTORY 

KStm of QxmmmA id^mcxi^bmA 9S9X ttstd nasal 
for rwsiiscltatlcm of tiiMi 4mime& : 

in lt@s« Intaibatioii £txm tim rnrnMt tnxoiigti a trachw^stoii^ 
nonMt was itsurforsiMi in 18SS }a^ Jtsam Bmm- in siiaisrtlwtisi^ 
aiilsials* Trissi3i^«s89^ Cl844«»1924) ms«d. tlis smIsioiI in mm 
JUi 1871# ooolti4&lng ths txmcSxm ttst 8^ inflstsbls m£tm 
w»« Mm wmm of Glasgow is 1873 passaKll a ti^ 
from Matt) istO' traoiiiia* ssisg Ms fisgara as 
a fui<l« is tiia pitiasts* icarl Mai^ of Fragua 

ss^sfsd tt)o tailNi of «l'os«^ P of Masalasd# 

fasigsail for ttia troalswasl* of larfSiHNil dipttisria is 
asaasttMSiia (1S931* 

Is 1987 as8: tt sf oor of J^ssoy# f rasco 

iitmif iftfffif ’ flat ii o!**' is o#ii np.fpg 

Ohloroliai* tlslarg !■ ottiars is 1909 ap$)iiiHai* 
ay i K lo % - ywtw *«y>** t'.titfltsl a is fu ns # 

Mf eM Barlis and Osstav Killias 

of FraiSofg ** orif isal 

dimcst. Iar3fsgoooci|33f' is 1899 ' 1913 roapsKrtisalj'' 

ossnstiior oaosaos of gDiiaoai isna piiiiiJsisM a sooa os 

.■Mu.: liu... .Jfi ■■'■«*>• A'.- ' jIIb ill; ' wMH IL^ Jilt - Mm iSa^ iiilifa I i^i' i*iri lOi ^ isla. MMtkJm tM ■ Oite, 

imltt iM CPyPiCiV 

first lilisd sasai istsbatios iias porfoxiaaS ^ Stasli^ 
Pm^ornUmm of itostai C19$8)« 



s 


InSlatMhlm iiair« 'kmm usid for mmif ftax** 

mt mm mtmm gvmM in Itas, 

A |^c>t b&ili3ic»R wMf in 1&93 )b^ i!ii««tsu#i»g«r 

mM mB mlntm&acea lnufigtaia H^wtsr i» 1939* 

. Brniom t2u» 4af« @£ ittZiNeJltt x»itl,iimiitat Mind 
wmml ijiiiaaimtim w&» moey pt^palas- m it wan mumlXy 
qjmiekmr h^mm Mrmst riBloa irnmimtijim 
msiBmtM wmm mXl isXmt wmm indiroct Im^yngimeMa^ 

M' mixmse vm Jay mmml Oexeim* 

m of oingiog $m hm»&sm im i8$5« 

Xo £O048xt ymm t)»« to iixtotetioo 

liao fdltox^ xitdiiswdJLy 2 i«»$k^umi tI»o^ of omooXo .soJjupiiiito 
^oi%i *p#p«i^g|i# i4-y tiMi i }00 of p ij i,i; ii 3 jti i i M ^ ^^ 'lifts tftads 
iotolbfttioci xoifttivoiy sssy# iioiolii ttoft stsiemitio* 

Tim *?## of Missis ft'ff'Mf fe s two ^y fftly iitoicssssil 

tiM SSSi, fOir IXMiiti'VS IIIPSSSIIJPS yQint 'll - \ 

j |p|| is nOSS fufc t* ORJOdlSft OSt if tltS 

pifttisot is fifst 

BiffiNDyimCHE?yLi wm3 •» mw ttsditisMii tabss sss tbs sids 
bors tiiigiii 1»i3MS of sdiMSiid.i«si mMmr* thsy oao bs iissd 

t&T sitbsiT o9r oxsi istia^biitiofi# tbs isttsir ImiPiiiQf 

tlstifSepip tSliiS* fhS fatfSi'Miiti* ’ of IM^SlMillOiliiS tO tlMI 

•iarv 

diiMItSSf jiSf a»4' 1 1 ^-S Otsy SS ■» Q%b oy tt.|%yipiii SSS U Sd # 

■idikL Jit'' ■" .Ml m Mitf'Aiti '«Hift;^'':'4iiltt'<ilii)9llBte' jJft "' 'iftilMi 1i • if' ^ ' iiMfiiiitrlirtg 

WH# plJIJPliil® lOTwil l«Wi.yr*l®y* 

obioridsl bsiSQ sssfbi Cteitso S*R« st •! i9t9>« 
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Am>th«r of twbe 1« fsado of a »plrai coil of i»]flo» 
oml30<Mod in iaitcac: to Isii^iiEig (Holllogor 

«t al 1944) « 1?h« mifettd or lovortedi li-siiatp»di tMlw* 

(Allop A*£'« 19SS)|i lia» two linbii arc shapod to tlio 

passago ixxm tli« to ttiii tracOioa and ao oao oot 

in^ii utosi iMAd i« fullf floasiKl* Sta iot^roal 
i» tim mem tlurouiglioot hat ttm of- tMt part idiich 

li«« in tiMi laootlt axid i^lmiryiiie ia^ tmiom timt of diatal part* 
iliMi ttibo mm urn jpmmmS. hotmtm tJio ooriii m it ia or «la« 
on a cryrrad atflmt or »■ Img gm ilaaiido 
liiflAtalstlo oof fa oan b« Ix^oorpomti^ nitli tho tahm* 
atioiild %o oliwoMd oitlt mmmF mimr 
msd ieoiida oitli t«at**titb« hmrnhm to 15 ^C for 

13 jaio* till KiH orgaiaianift 

nldoU «ro potwoti^^ liaxnfial* ndtlwogh jridatiirolf 
littJBoloaa iporwi ifill oot tm Killad* BOiMoJC tuibm oao hm 
«»toca«rod a^vto aiai timm wlthmt imioIi dotocioratioEi* 
PitipootMo tPiMMi «ro mxf ooatlj for mo* TtOsm my lio 
mfpliod «lr«»% otoriliaod hy mmm my * fohm om 

CK 

am dippoi in Olota^ldo^ltfaft (Ciitac S%} for 13 for 

at«odUliMitlo» mitmr olomfxsgm 

imhhmfhE eaj'gff «» foiM* nith Maeoal mmmmm In tlio 
liirpor aiooo om ho on^spliod witXi ioflat«i»lo omMo* 



s 

Cm£fm 9t.m ijmnmS 'ta «aismire air tight trachml imaestitesia 
ixm^mA of jp^bi^rfiigoofX gi^ite psic£k:iiig« i*he Hmms pilot 
»h»m tim #tat« of tli® caiff# whan it i» hiMin in ti«i 
tmchm* Timm is tha isngar# vhm using «^ff# of 
cwusing sloughing of trachsal mucNosa* Tha psmmxm in ths 
ouff sl«tn oooifoirtshli?' inflstod tmj ba 120»1S0 sn of Hg but 
this <ioas 'Hot mxxmp^ to th# pmMmwm nq^lioi to trsehasl 
mix&ommrn 

Cuffs shouM ziot 1:^ inflstsd to m prassuta 
f ssAtof tJhtn that nsadiid to ptmmt^ mwSiMm IsSksgs of 
gas i«hsii tho rosarvoit bag is 

Wmtmm csuffs iocaxt iiffojDsnt prssmixos 
iHsot^asio C«F« St si lf?(S) tt thm iM»gritj of inflatsbio 
ouffs nust slWRiv to tostsdi bsfosa uss« Sspscstistt of 
oaaifs St ttisir margin has basn xsports^ laacling to Istslca* 
iiitsoita <^(30 has tha aMlit^r diffusing into air 
iaflatai& latssc oafis and mj tins oauiNi osar««»g?aiiilo«i and 
trwnrai to wmmm CstanXof tl lf74) « 

Mm mM9 prwrant laahiMSNi liotiiaan tha mil of tha 
t«a#mi and outair nail of tho tahsit thsf am ussful in 
ijitaKMttsatt pmiMm pcsiisum msitilatioii« fha^ also 
pramut fsstxio o@«tants« Moodt msus and mnit&is frssi 
ontMliif tte longs and so am amsntial in intostinal 
ohntiMMiM nittk fogiuegitant mndting-^ and In «|»fmtioa 


0a th® upi>«r idr 


w To iatubattt atrau®ati0®ll3f# tii« tisia® oM 
lar|iigo 9 C 0 p® tthtmia bO- ammmd with dthar m gmasy ox: 
wMtmr mlwblo lukadomt* A ioml atmlgmio cm ho iirtcoanporatad 
$uch m ligmmtim 2 * 4 % wMlm mit yoHow paxMifixt la 
%h® IS 0 II P 1* 1 , |, n- f-ii f yn I'lyi 

•olaJbl® m^omtitotm will aat eatajMi P aaaii o a l t ^ if thxgt 
irvACii ti' )^ laagfa* •«» i®afla%a.f.ai.;t»g ' ittiiciisaiit^ will 

iaCClMia® X 4 ilaC® OM 

-aftatir a^iaict c^pNa£a%ltm«« Solatloas aYid 
wlacwtita flup® liwidair %haii jf ally* 

i;a 1 $S 0 Myll® faiMwl in •. ainci«s nf lOd patiatKka 
timt fO |Miti<aitsa 0ai^g)l«iii«<l of ®0 ido4:2im»®% opm diawot 
^ Msm and KoIiIwio^ two 

m^mtod ttet iRpairfCMwt in n mmim of 00 patlanftn oonpl ainnd 
of Mild imemhmixt lanaing at laaat 34 hmm MedJimim 
mma»tx 9 Miml ixMbakimm in tWB liolfMm, In a mtwim of 
sai pitionta# tmmd tlmt li*4 ipneont ooii|ilain«il of 
ooxotittoat wlion ^ootloaod Mxmtlw* Hi i^4 Cmmoj ma& 

Hia gxmm f&oad la 441 pattonto tHat inoidaiMM ^ 
mxmhmmt mo 34*1 pommxt xOmm tHa pmUmarn mm 
SitmMw VfmtmdX m «1 Cl$i4)* lapartadi 
tiiai yrnmmmoim mmmmM l» 444 fottoala m S*t pmmot^ 


3Us«ai«r (it (191$) • liO«««rM®ch±h «t aX CX978a5 w^rtwA 
iiorathroat awa 3io&r««(!ffli8i in 24*65 parciwita of patient* 
iiifeubatid irith onffafi tubas, 

Vaxloua factors have imm bXa»c^ for poatopcratlira 
aorathimt* 

• a p&.umxt m» eonaiao«a 

to bairn a iNsstiratihu^^ if tm isoG^pXidiMMi of ' tihda oithar 
apontaiaMoM or apso (aoq^irr^ pomta^p*mtXwm mmthm&t 
»ynSatmm iwnaiata of aorateli^f foeXiti^ io^ tbimt» loaa 
of iPoifio# boaeOHoetti aM otridor, Soirotbxmt laaif hm 
aividod ii^ iid.X<i or aooara* h miX&. iumtloroat wm 
atbitrariXy 4afiiied a« mm wlkicii Xjustod for ona or two 
4*]^ ooXf', |yy Xodi of foico or 

-or otriaor* a mimm i^rotbroat wao ftafiood as cna allied 
was b^ ioss Of widUoi or or stri4or 

or <mo iiti.ott Xastoa for tbroo dasai or woxo (Cmmoy €44* 
ot aX : 

otioxogf 

^ jULl^Wl^jA 4^jj^ ." ^ftNO/riSa<r all^ jmik.-mlm. JBKmu.. ^ biilfe. ifiliKidMUi'' ' iilIbw'fliNltdiib' 

‘1m 9 yiffH ii l f' j^|^.|p ipipi j pmy , ^ ii |pqi^ 

owporai faotofss I m yo Imsmi as 

pOOSiimO OHUlypCSttS# wSSSO WMmfWmmm SSNImSOO ssrowtiowi# 
yif f ii ^fip'^f p ifl to tltO SSltfOKiai of OSEY f ffOOi t tlTTBif 


nmes-tlwtifttt# lubrleafetois# prmmxm of tubal cuff on 
tjmchoal ii»12. «tis* ©oatributofy fftctsow whidti can load 
to ii}cid«»ca of p(»st<^3«rativ«t aoritlimat apitexMi ic^dudo* 
ui»»toxriii3od miS&tmmtm&X tubs# txii»i»uitl.c 
phnryngmX aisnay# Phar^ngsal, thsoat gauss pac^ii^# 

%is*s <bibs« typs of lEKuscls zsdsaaiantsi uswS. for lntxabatioti« 
skiui of am«Sfl^bO!ti«t,difficul.t intubatJbon# sacfcsnt of 
laovsmutt of |>ati«sit*s head a£t»c ii>*tubatiaa t]fps of 
l,ubflcftiit usoA on soitotraf^unid. isubs# singis or siqpsatsd 
ftppdicatioa of lubarioant# wiae# 

- ■ ThswB is bigbsc incldsocs of sorstiwmt in £mmlm 

(HoXfm. HortmU.i & Sti^pbsn if #4* asiissii st al 

1982* SMh & Haplss«m i9^)p<S«i:d It Cruickshank (im)« 

notsd higbsr incidsocs in irfooan C$184) as cot^paxmA with mm 

(33%) » woifson <i^)t rsportsd la 26* W of fsatalsa and 

i4#f^ of iiKalas* Molfson noted this duo to higbsr inoM«ws 

of 0911^0% ttlcssr and granuloma fomation in tha fsiaals* 

It 

fimmm at al abowmS that lamsi isKra sioira likaly to 
dovalop soratbitiat aftcur Intubatimi tban min# a possibls 
ralatioiisblp dlffarseoss la cuff-dwachsa contact 

area Is postulatsd* 

Hortsall and Stss^isn Clfdi)* noted ooaplaint 
of sttoetbroat ttosa tlms mors frs^^tly in fasalss 
than in laalas* OMNsy et al Cif$0)# fewnd no diffsEsnos 



ia and twmlm tm i«3id«i»D# of aoirothroat* 


» Cmxmf <it id Clf60)# fomd timt 
ooottrred %mim m oftMi ia patiaalM ia idion a 
waa utilimid* Onid a»i CltSMSti)* i?i|iojrt«cl 

offoet of l««ivia isabm <m ii^sidimoo of aojntthxoat# witli 
hmiM tiib«a 4€^ aad 43?^ idLtlsEmt hmiM tiiObos liad <»M^p|jdiit«* 

fUJTtJbMUt l lOfc l ll d flma fc.-iftiinaBaBit (fteUi taO 0#it O*aM!ii#wMfcf 
dOOa iWiaiCO awigiH^ tiindUL 

SftOQXid OJT Midjeil dw ooaa«*ia3iaMifJL'ini Ismcmmhi laxMsijtiaiMilifid.'ir 
trorao aftntr tb«%'tdtoo* ii»ii»idJi aad oiiiE^Niia il.lNS4l« 
rop:iirtad tiuit laoiiftasiCNi of iNSXiri^bmm wm doiiiiilod i^tKin 

mmemie and s%i^pii«a 11944)* INudi^r 

liofejrf, in n wpi flo# cdf {!ial>i.a3stso iidio liam iuittMfflMtJlsod 

m»MSi mily» wliiih iiojopMiilu^ isuteo fa p4«o« and f oaiid 
no o oiii^fcf ai ata of oenofirtibtia^ «ad 1m aoNMI «f foot, of 

aaaopiatsio isn^ m imiMmmm of ooiwteKisoat* m 

*B i-:..i.<!>i.<iM5tiij9flii ill ncNs. oioai** 

vmmm, •» fmMa at tlw iijot of latatetf^m ottoo la 
boIlOTod tobo xolatod to daw of opittoote of •oootiuoa.t 
itk>ttmll aai atofSioa I.fi4l« Tmmm^ mf lm pm&»ms> 
hf lax;|i»iooeo|^ or % ataaiio3.«itioa oniotraAool. 
tub# indif fi€»l.« ijitabatioo* Hortiioll and st^ifiMHi aotod 
that tfwwilo ijKfPibtttioa did not immmmm #i« inoidoiimi 
of «oniiiilim«4 »i f wi. f l *mwt ly» 


. mCKim «» dmr»lop«d fidniost t^3«i 

am imegmatlj in yiio imd ^wking «pl«€d 3 £' with 

thfli talM ixt |»I<A«« itkwtsatXX and l&M)* 

mmm amthoir jtetlwKr irtpoirtad m mam «m4 mitmt mtBtionnliXp 

jLfi tililiji tr <a# |HWt;t 

f0jmm4.. .m^$^l^. * Cmmmf (1960)* fauna no diffotanea 

I 

whan A tot^csid on^^ie imm opj^UUiil* Qnxil usii CsulOlwhiiJiic 
nsKioxtaa that at atoc&w ta ttwi Ijutviix 

tm£om intaibAtiai} did not mgpmm to «iiinrint« 

irndkima WKXvwmixte at tlm tiw# of onoot of tho opii9?atiiw&« 
boforo tho iutoeimtioii IimI tiiao to wofli* Hoartsoii am& 

tw^pofajC'toi 'On i i Ua jinimiiBWi in ino i don oo of 

IIKMMreM MH3fllll9f %il4l ^^PP9li|pl lltlO Wt/6XX3t!WWm wS^mmSmUm^ ^MBHUn^WKIhA# 

Timf ha^ ^wm m otpiainiadfiMi fOr tbo MimMm* fuithor 
notod i^t imi^kmam of aototiicoit w«o prontMr whwi th» 
oniiootiiitia §»• aiiipiioi bf iesammmiahM tmm than 
irl)tn it wm iiMrtiiloi Mmmit into tho ttwdioii in m 
Attiawaatio ammmm fsJtmmi^ tho i&xfMi* 

msm mmim. * Qmxmr «t ni CatiOK notod 

that ifu^dOK of fimM 3Pteir]fni08d i>Mi( noi 4 »tt»*d witli 
mmr mm MMiaol«toa wllli m imMmmm of oorothsoit* 


liJggiiE... B gliAMMTS Otmmy mt inX (a-SKSO)# r^portMtd that 
Wmm wiMi aot «tati#tiayuiy ai<g«ifi<aint dlff«aMie<i 
imtmmk laidl<tec« o£ mmtkxmt aftar 
miMl that aftar ^allaiiiiia tsdU^iithlt^ ani tuhoc&irarlaa* 
Timf ftajrtlwar a tsmtuA •fsmmvdL a gxmtmx 

a£ iNdtathsKNit aftar afid Xm^mt 

aitar 9 pJ..l 4 iatiia« Ttmf Hmm giiNKi |»mlJbl.a a!ic|>3.anfttio!i for 
thia ia that tha xalagcatJUm preiv^Mt hf piliiiatiia aniika 
rnmmati^m&Smi i3mm- not iwaar i€f rapjUU^f ani thaa €mm 
aot aa^pcMi a aiiaaatliat&iiiiii iiatlisiit to t3%a ci.aK 

of iMcScisif m, at tpte« Tbm ineraaaad incidaMa 

of aorattixoat af tar May ha a part of 

mamslm pain iyiiSsonia (Qpaaiay at aX 1969) • 

'siidiaaB j'Aay taH-ima aMr lanhufJlM iniir iJw 'jlLfa iMia, ^iiam » .^oMhSlibJIlai 9 *|kia.iaifeikJKytJKM' aaii.j.^uu» - 

aa ita oaaat of Mstioo ia 

Cipta moA CoXlaapiaa haaa 0mim a aiMh 

h| , ^ ^ N# F i^ |y*f>f4****”* of aoxattooat afeMMi aaa 

aaad taiiai ft tiaa oot* fji faMaXa oatfiMt aSiO' wara 
mot i ffi t alo t t'iHt #p^ not |Mp-»al yf*aa :ft|%iii' m 

IMWMitWIMttiliMittit win* 1)iiliMe!ipi.fM!f 9X00# 

•PiPlfPPIrPWPsPff^ ^NFF^PaP wSFi^P’MP" ^ ^'aaapawaFw|jp '•'^'" 'iBr 

ant hltali aiai fiajj^aMoii CS.9®4)* iiteifad no wartad 
aif faraaaa 'hn^mmm ipeaop of patlaot oa 


iiKdtewii of pcMt»op«£ati'M soipirtlmiat luid doitecwi that 
n'cclkiiig difforttco frgpi tho re»ull;ft of C&pm and co-^skors 
(1983)# mat lao attxitetod to mmm Mm 

mp^xixamitmt or patioot pop»lAtfoii»t»«»sfttJ^ 
diffojr«itio«ii in to ismkiiionbm^^ lsd<3fikiiig 

drtigo ClC«t:it «t il I9t9)« 

gosmoM AMD WW wwgmMi! > eud •»« Criuckahudc (lS6i) 

•loA 

r«|iCMrt«i w£ tsiloijr malj 43%>/«oirotl«oatJi 

itl)«ii tlio]» had h««n iittio m m hmA mmmimt., idiooao® 
ifliiio tiwtjeo h«4 hMO fxocitMat h«&d ii^oviinwt 
SIPi# y0nm thm patiiwt had hmn tpwnaid to paeone 
pooition* 

ftyyFicuLT tmsmTiOM - fimorngi tho oemmur moo of 
diffiaiity of tahttetifm e«o« m Ml pmiaont 

inoltor too^ « fheUf mum mi md wmtmM 

spmm* Cmmy oh ml ilfill)#. iooaS no imtmmmm imldmemm 
of iWMCOthi^ 

MWWSPf. Of.... m.miQATmu - Pxmsuma aopoct of luhslcotdoa 
of ondotrftohoi^ tobo 1» liqportaot wad It io otodtod 
by <lijed ood ClSNil)# ti«ay hw« oho«« that 

oxtMMia mxm gmmmllf amm deotiathl# mm Jolltoo# Immmm 
j«lli«8 tmt to -dx? o«^ #iiM|r «iid h«o@Mi hasd md 
•tMky m tho mrnimslmml tohoft ifli«i applied «Ry ioiifth 
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of ti«i« pjdor to Qxwm mighly 30 to 

SO iiiimtoji mad Jollios IS siimtmi* Smo mttlaoc* hmm Alio 
studiod tfteot tiM» SMImiHrio* tho mrlous typoo of 
loJ^riootto Aod tlaodir itiogl.« oi? ropootod «p£xlicotio& oxt 
ijaoidoooo of iK»iotlaiOAt» 

Odicd. cr tfi homi otaotfii. tlMit 
lOlMNiMt of f ifflit - f OONSBXXOd Ifltla OtIO 

■ Hiqp i l of p { f« MM* i>f f i w<|t tbAt 10 3S$4 OO (S^pOOOd tO 

4l$i JoUty# S4K ioar Mmt Jollir* 31^ inciomooe 

\ 

of oioopifootjycwoo odto x^opootod laoo of 'Jm*** 3 on^ -lo 
ox9ol3ttllir not .«<!«»* <* 10 * 1 * % . oooofdliaer to m t im ontlaofo 

. J|p^lipi^.^oO*’wpprppiPapPI>dipP,^P UPPFH^ PIP *IWlRiPIPr jP|oBPPPPP'*<flP^'0^r^PP^PiPP**^®PpP '"PS* '5W' P*P^^Pl^dpw^Sip' ^P*^PP' "wwwo^'wtA'^PP' opp^TPiOiF ipw 

iMCSoiuHi Of ttao onoil xftiidMf of oaoos inevol’rid* Accordixagr 
to dord oxad CnaiOIcoteofc iropootod lolarimtioo to cnrercomo tiao 
piid» 9 ra ocirtlop of tlio oedoturmih^ tiiboo did .not sigrdfiooatiT 
loiior tlm iioeidimee of loa^dduoMit oaeeofit witli K*T jollf 
wlMMca tho iPxoofitogNft daeoppod f fon Mii to m jpopootod 

ili .i 

ComHif «t «lI UfddI f^fti^ thftt wm of Joool 
ftnftXgoiiio Of ottaor iuO^tiomsto on tho tulMi did not nltor 
tl» iiMstdoiw of inirotliroat oasoaigpft in tlao o««o of CiiKd a e o iAno 
ointaiMKat idaicdi nno nonoeiatod pltli tlao laign Ijicidimco idT 
•ostNdia^^ tfepf :6»jrtli«ir jrigwartod tliat thin any Tm d»« 
portly to tlm frowiy laono m tlio n«iid« 


night dtjiflolim aam irritmit mikmtMxmm §&m. tiw rudblsnr o£ 
«*3<3totrachtaJ. tube* 

Bat ftodi KmdUNni (197i) littvn timt 

patiioits migtit iMoinfit fxtm iolnricni^Liifi ni tinieteia. txihm 
with aii cinttxMftiim Jnii 7 « 

to jT t iuiK ii wt si CiS^2) I^lIXCilSMltilSlI 

t£ 

r«»dluiai»g iniinrtsliitN^ tt£t«r «^n»iititn* 

ZnnMMir# staial«r nt «i iifSO) etporttd thot 
ial!Cl<mtit«i with 4% llQ^incmimi J«liy oontnifiii:^ |K3ly«ti)jl«htt 
«£m3 pmigjlmm 0^f<»o3L ms soowwiattKl with oon^sints 

sftsor s^pMimtioii* 

ChriitlBS Stoesh mod i>cnms (i9SQ) stodisd offoot 
of Inbjciostioo of onaotssohoal tialias with mmy iuhriosists 
whioh jlUtKsia4e<<mt«r solahio iioxiaal saiiii® »oiutioii> 

iidoosin® 3% iftHf md imomim odUitnaiit* fhaqr ooneloiM 
that nthm mo^imA iMmlmmud tniMs mmffiMixm& 

of soirothnwit «M hosrmmt to Wm mem wwtoot m ttmm 
who mmlma ooi»«4«bcim tahwi* Xn sdditioit tho pxwMOOo 
of lliSoiMiiiio in tho ood»t*w^hiisi tolao did not sltor tho 
incidWKJo or oofwrity of oorwthrost or hmmmmm* wlwwi 
ommx^ with thoso who ro«wdwod tnhos pxforwi wit^i 
lobjdtwfxfes md whioli did not oosotsio iide«Kls»* - 


]8 


Zmad mid Cl9NS5)«£oiuid thu incidisie« of 
•oiwtiwoat #igiiAfi«smitely doeromMicI with a vlacou* lidocaina 
oijatatiit <:»3i:q;imrad with X«mi vlscwui luoxlcmit wltli oxr 
withcwit local aimasthatic agants addod* 

‘Ther^ liWBStigpstora vrtio ummi rmmble 
xitdi»iur latme or plaatic trmslwml tuhoa (Hd not agree . 
in thoir for m habxtcmnt that; woold oofiaiotisitlY 

dtereaao tha ofxoipcwoca of »orothroat« 

mA C1S^Q)« ro{»ort«d that 

emip&md with i!ioh<»liihricmt#d caf fad ^i«idotro4[teal ' 

'OXMimffad lahricatM mido p^f^ S,. tahes pxowlda no a^antaga 
in dmsmalng lacidtnoe of aorathJDoat* Howawar those 
iowaatigators did net mcamixia the iiioidaoca of aorothroat 
ooii^laiiiiKl wheHii cmf fad midbtjpaahmU. tobaa ware lobrlcatad* 
Christiaa and stoede UfSO)# found no fignlficjiiit 
diffaraatea in incidaiJdsa Gt mfmxttf of mvGthjxmt lammA m 
tha of lialHricaiita usid cm tinaGhaal tuliaa or baaad on 
tha praaoiicsa ©r absanca of lldoeaina in tba lubricant# 
Infact timr raportad that tbara wa* n© dlffarmwa in the 
in«ida»a or iwrrarlty of aorathroat in patianta who wmm 
intalwitad with drf ts^bm with thova intubatad 

with iuhftoatad tabaa. 

Umiir JtefiiHdbpitorip hawa raportad that intubation 
waa ataimr whiii mmm ftwa of iuMmtim ^ 

wan ipptliad to tha tuba# 


19 


MIMIflgliS • Cuf fii m9tlY in imaost^hcuiiology &m 
l 34 iilt»*ia th® and aaf£»* 

«• Hi® ai»e»j£nt of adr whl^ can h% 

wlfeMraws from tl>« caff it h»» bofoi aliowcd to 

d.umsm it« i*0M9i«ii mlmpm in thm rnttwrai Intsmtrmciieai 
poaitioa witli th« inflation ttUb« «ExpGHi®d to itterKiai^ric 
prossnjT®* 

^Gixm^ » ftm mUmm •ddml to voltiiwi 

to aboiiah loidi 

laTj^i.cygg KiiSSQjaB «• PruwBsnro imsaaitiwsS at th® atatod^ cuff 
inflati<m iinoIwmi uaiiif stattiimi p» 23 *ii Timnimix»mKr (fluid 
filled) connfictad to tbo cuff inflatioii tuba (air fillad) 
via a 'tbroa way atop eoeik* 

THACHSAi. 11M41 . PEfiSSHEH » Prtaauro awiertad latarally by ttio 
cuff m tha haad of an oil fillad aKtamaion of statham 
praaauba tranaducar mm- la^aiitad in the 

antarioi!’ timiic^baal wall* 

SLOPE yRsasyfUB •* ytia tjotmteal wmll pemmm psoducad in by 
inflating tba cuff* lad boyond tha no laab inflation woIimm* 

|if^f iCT y gygy « comiay «t al (iM@)«iiotad iii«^ imiSmam 
of ag»ieai^«oat« iritmm txOam wmm aaad* They liava 

giwan a poaaiblo anplanittioii ^ tbia ia tbat ttw isnflatad 
cuff mmmm tba Mo in tlia tnactiaa# a# that mmmmt of 



nm tiib® mlativ® to tlJ« tjrach«« i« u«ii3e«Xy to occur, 
Ho»»»cu££i8S tul3a» my mowm tsmiXy ia th© trach®*, larynjc 
and Pimxymt ia rmpmmm to acwaiiioiit of th« pati«at*» lioad 
or to raapixatory iiovMwst, 

Aiaordtog to Mmmn and wiikinson (It'll) diroct 

prosaur® froa a dtatoaidwl bailooo 'im th« trachoal wall 

is the iaa|or etiologic factor in tracheal Injuiry, The 

length of time* mm wMcO) the prcaaiure im iimdataiiiad, 

contrihutea to the aeferity of lxi|oiey« aafe pi^aare 

that the cuff may wsart aipiiuit the tracheal wall la a 

preaaure that does mt dblitermte oi^^lary blood £lo%7 

ti'^at ia leaa them lOn of hg* TTHfrhiiiml caiffa in csocnoit use 

* 

are not eatiafactoiry for loog^^tere epidLicatioa because 
of mmmmttimJLy pemmmm oaedad t& psoduce an aijr 
tight seal* : 

showed that a stamlBrd 

ouffed scaiotriicheal tube inflated to a fcdiit which prMNSxtSNl 
air leaknfe while e patient was teotilated at 30«>2Sm 
had intraliwiaal pemm^m of 180*aSdB» of Hg and c-t preseure 
of lOCiMI cf %• 

fom filled. cR»£f Pf ^mm m& Miibiatoit (1971)# 
erert pxesfatre apiiast txei^ieal wall less than those 
neceenery to pfoduce tissue aecrosis and It is atrawatic 
and mm be used ia full st£iia«di beesMse cuff is rapidlj 
self«ia<l«ti 3 af id»s» Idle segatiTe pressaie is relaasecl* 
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Staalny irfe «a, (1974)* reporfcytd tli®t 
the capacity to diffiiae lato the latex rubber endotrachfol 
tub© cuff in sigoificaat volumea and suggest that such 
diffuiioa may result i» over-eeKpaasioa of the cuffs and 
cause upper airmy obstruction and trausa in intubated patients 
According to Tenney et al (1953)# and Eger and 
SaicMen (1965)# have sharni that an enclosed gas filled sx^ace 
in the body sill eagpand if it (a^ntains a gas (nitrogen) 
which is less soluble in blood than the gas respired 
{Nitrous-*Q3ictd«) • 

An air inflated endotracheal tube cuff with*in 
the trmcheei represents a gas fill<»i pocket in the body* 

Stanley et al (1974) # reported that Hitrous-Oxide 
diffuses in to cuff of latex wwaotracheal tube# same author, 
also have guantitated' the mff voluiae changes and rates at 
which they CM&eur dtering <M«posure .to various concentration 
of nitrous oocld*#. 

Both Tiwiney et al (1953)# and Eger and Saidman (1965)# 
reported that two main factors govern the rate at which 
Increase in volume take place in gas enclosed space in the 
body* 

1. ■ The rate increases im«n the Mood flow to the apace 
or t^Mi M€»oi3 flow space volumi ratio increases# 



2* Tlie mt® imitmMma as soXii^aJLlity ©f jwispired gas 

in the biloo€ inejwBtses* 

other factor* which influffiocea ratelCiffnaioti 
through a s«nlperaeaM.e m«*ran« and inight effect the 
rate at which nitro^s-Oicide or any other respired gas w>ves 
into an enclosed gas filled space include • 

• f einperatiire ' 

•• Gram atolecular weight of respired ga» . 

•• Its peEKMNatoiiity' through or solubility in the 
tissue maieing up the well of the space. 

•* The pressure differential of the respired gas 
across :this will 

Stanley at al (1974) i r^rted that caiff irall 
thickness, partial pressure difference of Mtrous«oacide 
and oasygen across the cuff wall and possibly the soltjbility 
of these gases and nitrogen in latas; rubber are the most 
important deteninant of rate of gaseous diffusion into 
and out of latesc rubber air filled endotracheal tube cuff. 

Stanley et al (1974)# further reported -ttJat 
endotracheal cuff volume Changes were directly rdeated to 
the partial pressure differaoces of nitoosuiMmiide across 
the wall of the cuff# mrnjf further noted that although less 
diffusible than niiunniiwcscids^ mmm eiee cfsaftriimted to 



an incnasa ia aaiatrachu^ tuba caiff ^itwa whim it« 
coacaatmtion gradieiit acroas the cu.£f wall was higb 
(75% out aide the cuff versus 2Cr/S inside) * '^ilhen lower 
concaatraticn of oxygen ware used that is 5(fA passage of 
oxygfoi into the cuff was aagligible leas than lirm in 4 hours# 
Hitrogazi diffusion was the least of these gases atudiad* 
Staanafct and Ssswara (1955), has shown that oxygen 
is 3-4 tiaias »ora diffusible than 'nitrogen through most ■' 
polymer asiBbranaa* 

iairrar at al {1958), has shown tlmt the proceas 
of pasmeation of gases th:rough 'a plastic or rubber maiibranas 
occur as a sagueiica of three phazxmiana 
1# Absorption and solution of the gas into the 

mesBbrane at the one surface* 

2# Diffusion of gas throu^i the body of the aembrana# 

3. Dissolution aEKl freeing of the gas fim the membrana 
at the other aur^ce* 

According to Stanley et al (1974), at least one 
of thes#' phaiiomena is impaired in the diffusion of nitrogen 
as ODR^jtrad with Kfitrouii-<icKid», through standard latex 
rubber aasllotrachtiMsl tuba cuffs* 

Stanley at al (1974), have shown that intra-cuff 
pressure beloir iOCkm, Bg haira not bean sh^wn to msult in 
lateral ti»ehiel wall pmmtmxm tJb&m mmal sffstolic 


mxtmriml Mom pmmmm md th«*»for« probably do not 
Ciosaa ancmgh tracSiaal mil coitijraaaton to prodncQ tlarae 
iiheMandUi* 

Stanley at al C1974)* reportaa tliat iii.trou«-o«ida 
wottl4 af|>aar t© bo a bettor ©iff ijaflatiiig gao than air 
or if xoota air mra maaa^ it amili bo JUi^rtant to 
tSoflata oaf iff jpariodioally i© ordar to amid buiia^p . 
o£ aoiotrachaal tube emff mlniao and pretaruro dmring 
nititNiOHMtiiii am 

Stanli^ (Iff Sit terthar atadiad tha diffmion 
of nitrcma mtida into imffa* fia ioMnd that ?i to 38^ 
of tha naa^aiirad etnff mlisaa cdiai^faa mra tha ramlt 
of diffnaion of nitraoiNcnfida into coff# idyna 2 to 

Ifiypt fillv Wm 'WkWmMmwm wM wrmK iP^pwroiiilil 

of oaff my ba an amoa of traehaal or laryxmoal 

traam and poatwopemtim ama tlueoat in jotianta idmaa 
txaetiaa lisva baan intnbatad* litsonnmaeida diffuiMm laaa 
rapidly tiiroii#i latm wamm tmo thciMgh WGm Ha ;i^irtlMr 
reportad; that boih hi#i pcamato and loir wmmmm air 
fillai aniotraaiml tuba. oaf f matain aifnifloant 
immmm in mf f •mdwm and praamra aftor amomra to ' 
nit]mi»«o«ida mi rnyfan* tfhlla loo piaaaara onf fa hawa 
loowr fnitiai m& ilnal oaf f pgaaamm than ]kI#i pemtmm 
oaifa« paamara and ooIimmi efuniaa ana alniliur oitli too 
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and primarily caused by diffusion of nitrous-OKide into 
tbe cuffs* 

Stanley (1975)* noted that cuff wlurae changes 
are less inriiro than imritro* One reason for less diffusion 
of nltrous-oaslde insito Is that less cuff surface area is 
atallidsda for diffusion*. Only inferior portion of cuff* the 
portion not la contact witlt the tracheal mill is exposed 
in inspired gases .in intstbated patients* Other reason for 
less difftision of nlt»ouS'**oocide into cuffs* inirivo than 
invitro* are higher initial and suhseguent cuff pressure 
in the Iwrlim study* re«ilting fron tracheal mill restrlctioai 
of cuff espansion* XiirreaS'ed cuff pressure anst result in 
proportional inereaMie in the partial pressure of all gases 
within the cuff* ^l^s tend to decrease .the pressure 
gradiant 'across the cmff leUl for any nitrousHOiclde in the 
cuff and inermise it for nitrogen* IxJth of which hinder 
earff wolmiui iogpenslon* 

EFwmss OF TSMgiBi^Egii. tmmuim 

Stanley (1975)* studied this# weleg m cuffs 

in his study* it is reas^Lonahle to mmmm that at least 

ccB^ponente of both pmswire and toluaie chmiges <^aser?ed 
from inflation to deflatta .reflected an innreeoe of art f 
gas tei|p«mt»re* ti the tsa^axatoe of the cuff gases ' 



w«6re 20*C at ijofiation aM 37*C aftar a few laimtes 
within the according to Gaylussac*# law th® laaodMira 

iucreas# in th« <ai£f piriiisujra due tso teaipai^toire change 
wwild be 17/273 mx aiiprcaclHiatley mi ot the pi»««tiire at the ■ 
initial Inflation* Bat all cnffa atndled (Stanley 1975), 
not poasesaed fianwi woltxae as the above gms law retiuli:®*'' the 
aiMmnt of ineneaee of cnff preswore caused fey t«[i^pei»tnr» 
change mmt have hmm slgnifieantly less than mi Is in the 
seine reasosiing and diaries *s law* voliwie changes resulting 
f rcsn increase in teaipeiratare of cuff gases after initial 
inflation neast also fee n^ligible* 

Stinley at al (1978).# studied various' physical 
chaimetetistics of cmffs on which dif ihisicm of nitrous* 
oaeide into cuffs depend* They noted that dif:i^iim rate 
into »ost Cliffs varied inversely with cuff thicleness and 

Wmvlmm ' wils P. jpPIMftk JprJiil8PPeP^My|».dP wmm ■ IpilW ilJt fpdiitlgrl^ jp ■ , ... 

7%ey have noted that iraiiien*wilfeiiiscai silastic cuffs was 
more pexMHdde to BitXQiis*oxide thee PVG cuffs* 

The ixiflstsfele cuff should provide feoldi airway 
seal during pcNiitive pressure vimtilatioii and proteetimi 
from aspisetifin without cmusing significant tramaa to 
trachea# h Smeicus practical dileama anista feeoauiNi lataral 
wall pTMiSure adegsate to m ai nt ai n trii^ieai seal may decrease 
or eltelJiate c^^Hlary flow in M lanina lutpcia and cuff 



to trachfwa. pr»i»«are that pexraitii capillary flow# m&j 
periait gas Imik and/or aspdration. 

staaiof et al (1978)« npoxted in axpariAtaortai stuuljf 
chaaiOber that 'Oiiff 'mXmm inersasas aftar a^pCNiaira to nitrons* 
oscida wriad with asiposura tiraa* ooff ti^ltlmass# nitinsns* 
oxida tansion and caff oca^position* 

XNfQf fnrthar raasoned (1978^ « that intra caff toluna 
and pmasnra aftar n l anaastiNisia csan ^ 

Ttm B^liiiiBiaad filling t3ia m£t with ihhalad anaasthatio 
gmmm or using a low ooff inwssnra ragnlating dawioa* 

fnrthaoaaora th<qf racrwnwHid in tWIB, tha dasiraabla 
euff dwucmctajdirtd^ lx» ha as follow t* 

!• tmr rasistanca# 

2* fhin wall 
$» iiargar diamatar 

4« i«axga a wow HSd* rasidaal. wolnwa to "hnffar*' 
positiwa Intea txa^iaal prassnra* 

^ Xntraooff prassura during aictnhatioo in larga diamatar 
air inflatad cnffs ha eontrollad at **safa** lairal using 
a pxaSMura ralgnlating dowloM* Oiff pcassnra mj «!•» 
ha wannally adJnstad to a “safa" Itwal with a syringa and 
mmamtm sonoisctar.# tilling larga diaiotar iniff with tdia 
anaasthatio oiidhara daring nitiowdMndda ansasth^la is an 
altamata swthod to maintain 'tha Intra onff pxaoiwm ocmstant* 



gOHmCT ARm» HIGH VERSUS VOmMS GUFFS 

' Stanley «t al (19783^ obaervod that high residual 
irolam®, Mgh tracSwaJL iKsntact cuffs, caused markedly higher 
incidi^ice and gjceater s^erlty of post operative sorethxoat 
than lo%? residual voluaie* low trmclwMdL cmtact cuffs, 

Kjsffljiea • Wilkinson tubes with high residual volume cuffs 
also increase the incidence of p>st operative soretlm^at* 
Thus tubes id.th hl#t aresiduai volume provide no advantage 
for short# term tracheal intulmtion as required for most 
opertaitons# 

Same author rspoarted that <niff«>ti:achaMd. contact 
area is an in^rtant factor in the development of post* 
opemtive sorethxoat* 

lioesar et aX <1930), reported the same findings* 
They raported l^t incideace and severity of po8t«operativsi 
sozsthroat is Mghly corralated with the length of cuffs 
used tm tubes but not with intubation time# 

age of patimEit# type of c^peration or iatractiff pr^sure* 
Thmf reported that idiile large volume, low pressure, 
ena»tz»c!heal txalhm cuffs pro^ice less average depth of 
tracheal mucosal arosion after' approodmtely d hours of 
miotraeheaa te t a b a t i ^ Warn do low volume, pressure 
cut ai» laeaidieal erosion produced by former is evidenoed 
over a itooli larger area of traM^ieal msmm iOmm that of 
latter. 
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Further# Lmamr at al (1980) «£<» 2 iia that mmy large wluma 
lew praisure cuffs correctly ®anufaetur®d wrinkle iaitpit© 
of proper inf let ion e n^ wrihkles result la a ^taep iBucoaal 
grooves.* 

A ainor role of cuff pressure per s®« ms further 
reported ia a study coafirmtng that 'the frequency of post- 
operative sorethroat after tradheal Intubation «dth 
residual volume low pressure cuff is iisds^pendent of cuff 
filling with a saiple of the ijcuipired loixtsire of gases# 
roda air or saline (Stanley and iciesar 1979)* Although the 
minor role of pntssure seem to be established# it is known 
that cuff inflation 'beyoM the seal point significantly 
increases the measured iatra (a&ff lateral wall pressure 
« y^ , therefore possibly the cuff tracheal contact area 
too Cwu «t ai 1973)* 

Srikextssa# tlaasea et al (1^2) reported that 
a low volume high pressuase cuff iado^ed sorethroat to 
a lesser eactent than did high volume low pressure carff s« 
provided that iatre cuff volume were maiataiaed at the level 
of just "fMMtl** throughout Miaesthesia*. wlmni iatxe duff 
pressure in low volueie hi^ prmtsure out fed tube was hi^ 
and alloeed to ia cr ea s e# this adsaatage disappeared* 

la the study of Looser et ml (1978)* it was shown 
that SMill resting diMster*. small rvuOduAl voinms* low 



Sit 

trachdMii ocmtmst$ high psiismijros cuff# mmmd mm throait 
l<t»» oft^ than <li<3i Xa*g® aenwitiOig diWMitiur# lajpg® iroltase 

. ittwiKi cm m,£€ tme&mtsl. oemtAGt mmm jatuicm mxil 
CiiSS) «ho«iNid that iioaMxi macm m&xm liMmlj to 
davttic^ ackirathimat aftat Ijotuhaticm than mwa bacauaa thar® 
la aucth cmfl' tt«EOhaati cxmtaot wem. in mmm than in oasi* 

Shah and ii^|d.«acm hacNi ahoim nofllgibla 

miimtt of inimnaittant adJnatnaat of cuff iK»iii8t«« thay 
along«4th ^«aiNat and Coliaagnaa hava ahoim 80 oxr 

not® patirnita in aaoh gxoup i#lth oM 4C4 with 

adjontanant and 4M withoat* a diffaMHsa of tilth appimimato 
cmnfidiffiMsa iindta of thin iSiffozwioa «»i?% aM 
Cdiaiitn i9ii)« 

ha siMtiMril ahova aovotai pifwriooa atoMm 
ihomme mt aX Iff6» if7d* 1980, Janaan at al 1981) Hava 
oonpasad ** 090118018 ** high ^raaanxa 3m voltnaa aaifa auoh 
aa thoaa on m& xnhhar mbm (iMm oaff j^raamisa SO to 40 
KPa) witli ioa pmmmm ht#i woianMi m£i i$mm «af£ 

pmamm I ^ S Kit)* fhaia atndiaa haaa memmimmiMy immA 
a )il#ian inaldanoa of wrnamrnm aith 3m pmmmm «mifa* 
toaltfif liia mmAm of all foar atadtaa (Shah and megAmm 
19841 ftfaa Ofiwt S^ fa^asds In mm mm imrnmm 
of fipi wad atn « mMmrnmm of sm witii mmmmm 



coafidence llaita of 2©i ««d 


,MiS “ MapidiKwa (1.9S4)« haw ahoma 

thafe ti» f¥C ipomm lulw liw) tnh* haji an tiituMomdlJita 
immmii ^cmm^m ®£ ahov# t to f KFa ainl aiifiit i^rafow 
ba «it|»eotad lm flw iiitaoeadUlata »iisii3.ta# lioiMwrajf <Sata of 
Shah aM HapliMOii Ci^) ahowsi a aoaN^ipBdlJJoant 3,oiwi3r 
with IW tanha thaa atth tad xmbbata tnhaai* 
wiiiitaaa and eoJilaimiiaa iOiiiid acmaigaificaafe 

highar iMldaswa* c^a ai da i iig tha ooaiifWiHid "dttaot" 
msmm m Shah and m^laaim wiiM laamlt of Jaoaaii 

aad dal4aaiPMi« Sisals aad iii|il.«ioo U9S4)# haw ahotm that 
it fiwa a totai of i© or sn^o fatiaota in ae^ group nith 
iaoi il ahoa oi 4S^ rad rahhi^rt^ ant 41^ with 9hia ia a 
#1 fiaataar itaoi^niica ai^ ^tm fipc tahaa hat with 
iTihii'fftdaiiin liiait p ad 2106 laaaair to ilih gcaatar* 

apSCf Qg .1^^ Shah tsid fsi^atoa C19S43, haw 

ihoMO tha.alfaet of }a»iidi£ie%tloii of ioapirad gawa an 
imi&mmt of poati^^onitiw aorathroat* Thof haw abmm 
iaeidaaoa ^ 4d6 with hwnidifioatioa acid 42% without with 
''dixtet aooraa**# a diffaraaw of «2% with approaimta 
oonf idMtoa iiaita of *24% to *tW># 

mmmm&iA m... Mhm * hoaaar at ai Cim> haw cdtiwi tha faot 

that a aoit ta«^iilciia la Minad hf aotathsoat it vm»Xlf 
aaorihad to tha diyiag of nuooiia aarnhsmta aftar wantliatioa 
'With dxf faaaa aad to tha aaa ^ aisrtiaiaiofaiaaa* 



• laimstim in thm p^atoperatiire pmci&d smmlm 
n f 0 ,i a 9 i i a ab i« p»afeliift* Tim xmpimtx^xy 4 «f«nc« 


ffi«csii!aniia «xidi la|)ttix<id imisocdJliAry ela«irsuM«« is csportsd 
to b# tbo mxmm of f li^enpiratorf tucmct. inf octian 

aftisr §mmmX md topiesi lym^ttbosia io&mm i97S) • 
i»9li^mj£y mui othoxr rospirstocf tmot sipsirotions 

eootaiii 'fiist mssibtr of cottsiHtroiifti l»aet«riii# somi of tbsso 
OJPs |«rteiitisl. patliegims CCjciiicfcsIiftidc E* IM3)£ fimiuiiissloii 
of Ijifootioii tticoofli simsAtlwtio xm^dm * 

distiniot |»ossiMXitF CJos^ i9S2« icmds m ml 
dmln «t ol iStO) * iyi awa^ rwqpAxatofy iafootion in tho 
posts^poinildt.^ is luroiisbiir csixssd laiir mmmslciml 

h m m ms dM l Mlmm sotinsi ss |«tbogssi* duo to cbsngst in «i« 
XmmX dof^ses mmdmaim ptodwosa bf mmmthmtic sgsnts oswi. 


mmm 9 Atmsmxcm..mmw 


sm.imsi 

In U»pm and tmoiisii 

mnm rnmammimma HdsBOsstii^ nnifn notod* mamtmdiml 
isMsifeioii sdtii iwff ««• sinttMi ofes*^ 


in mxiA Imxym wmm mmlt pinin taisi* 

(icvipSwl f*c»* B*P. dini^ t*^*^*U 


mx^dm mmA m sa^orinsntsi m lnnln tlwft mm 

mmm mmmm mdm n^inr msnni d stsin «ad ionst nitli 

nitfe Mlsmmam moA 


C3m»»oiriya «t al uotad t3mt In irfehee 

firoup tJi« HDJtt <41££aj?iiie« lixui Js«en iiicraaaM 

of csalXmlJir ooilimif basidts this tho tsa^lMWi 
mn a wm soft In ail thinaa <!bgti; haira stndiinl. 

Th&f if the wmm tfpm of softaiiiyogr «ai 

cii8^«iiii CM iMi pNiNsiiyitoft in wnaiinr i»»m«^iioi«i# it nan 

Xt hn* Ismm snugnttni that nil «iliaii^ 9 op otatMurfod 
la^ anthoir m» timii«tit and cnns>i«tat oescwues 

«# « sain* ft)« pcncooii of imoinratirtflona «ft*r oactsabaticai 
and im oewpiaita nitliia a wsili <Hii4iiig and Iflldiii® i®#35 * 

But aiimgwfth otiiar incrtadnetiiit faetoea i:ilia liypoKS^# 

Ir^pctstsasldia# irtacNcIi# inf action# iwnicai^ad ^buMtiOit* iocSt 
of laaaidifioitto ate* ttwoa ehORgo® iioy not hool pmpmlr 
and load t© aiifawi aoipailaa. 

ChongiHi undor othar mm mm$mm and ixaaaiteilltf 
of irnmurn: me^trnm awd s^olsa^mry atoloctaaia ha»a boon 
aiwtaatad* CCtswootifa «fe id l*d*A*l iduus^ omi «idwc 
otNor dadat it» «©• an *®1« «aa«tttiati© mgmt for lons^r 

CtMt) notod l^t if ostiirtad roiplsmtioii 

' ! 

is dMM; Idiia IWWJIO* «mmm% of tetoo oi^si tiio loi^tndlnai i 

^»yf# roMitia^ l» mm mmim ^ tb# tab© oftinat tlia i^tlanUtM. I 



Iiit3WUii®B ©f tuba Is Iciiomr to aaBuao 

uleacmtim aud aMsirara daiMiga of traobaa ifithin au bour 
(Mair msA Smt^ IMS)* 

C^HsaaoJd]^ at al, ootad on «K|MudAaiitaX 

aiiliiiaJla^ olid iaeiiaaisia at euff sita io dua to preasuxo 
hf iMilstmd. oetf£« o^MigastiiMi obaartad adtsemi and 
halm «it£f baa ham attcUbatad to iag^a^mim of 
ammm §mlaam of tba aem do* to iaeraaaad pcessuxo 
ta tbo oiifi m mmsmms. m tiia'faowi wamm oapillac? 
psmmMxm (Mtli Xaoiiioo ma& BaMott StfO* 
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I1..A g. ‘g R I A I* A H D METHOD 
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Tim pmams^ •tMy was carrlad m.t oa 3.60 pati«nt» 
of eithor »m of A*s^, Gjcaae I oad IX at M,3;,.S. Moaicai 
College Hoapital# iXlianal ixxi^g la for i?miri<»a .jeoatiae 
surgeries* 

SSLSCTXOKt Of TUB PATIEHTS - 

CIITSr:^ •• TIhi pettl«at8 seXeoteS imm: those esMbitlag 
the foiloifiag oriterla • 

i* iPstitsita eiiSilMtlag ui^«r respiratory tract : 

isdEectioa sad other respirmtory prohdetra* acre 
esneludei froa tl^ study* 

2* They iAioald lot haya had a laigogastrie tube 

i%ssed irithia oae mmk pr«sediag operatioa* 

3* file selected eases anst reguire &mX intubation 
caftly. 

4* Fatieists inast haye a free and unobstructed 
airway so as to facilitate easy and smooth 
intubaticm* 

S* Fatieiits ecaaiiig in for «Qy oroVna»o*«*af¥hSfeal 
' procadara iiere not included in. the study* 
d* Any t:^ of Ifiaryageal iiuHtrusientation other 
than aaxyngoscope: and txadheal tube was a 
diserodit..'lo tha selectioii for stiwa^* ■ 

7, PatiMits tadcing drugs idii^ oan altSir the iiMxIdwicse 
of aorethroatt were also exeluded from the study* 
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gJSggli S - Aft©3? th« patient* mm Aivi.€md 

into foiltwing grcmpa *<* 

^ CASES - Where wm ateinlatered 

CKily* 

B» th« patient* in tJjl* gztnp iter* intsdhati^ lay 

a oifffld or plain oi?o-HaraeheaX tnlae* Xt ha* 

ftrtJser snMiif^Med into 4 gaDowiN* a* folicmf*- 

X) Pladn tuObe ) 

) 

XX) CnfM taUe ) 

IXX) fialn taJae 


^nlntricatwi 


) 

} XiuJhricsated by 0*^ sterile 
W) Ctiffei tnbe ) aojonai *aiiaie« 

need is bigh iroiiiiHi« lew pmeare type* 

MATERIAL Red mmmit 


tnbae 


both. cuLffed 
and 


nmmffed 


2i 

3. 

4. 

Si 


wiiite rnbiaer 
F.¥*C* ) 

iMsyTogmcopm 0^eiii|!^te*cdi} 

Beyle*'* *f* anaesthesia iwicMne ' 

Laryngeal wirror,^ for indirect l*ryngo*cc»p« 

MgpWrWim ePPyilP^jPr ^enPPP e ^ . 

»j:wg»*Atxopin«, TMcixsotone Sodiwp, StuMiaethonluiJi 
Ether ®*fS4 noraial aaliiie* glntaraldehyde 
' imam) solution 0*19^ cdaorheaeldlne in 
aloetel* 


f 



Enttotracheal ' tubes and Hagtil*# attachroant 
of tbe boylQ*s machine were first cleaned witb soap 
and water using brush and then imsersing the same in 
cidex solution for 30 miautes* Bndotracheei tubes 
were used after washing thoroughlf' with water again. 

harji^{08co|Mi blade and endotiaclwMd. cosisections 
were sterilised bp- chemical stexilisation iisiBg 0.1% 
chlorheeddine in 70 percnmt alcxhal for 20 minutes • 

PRBiftBAyiCM Qg THE mTimes. * &msf selected imtient was 
tlibscughl:]^ eseaniiied both pb^ioall?’ and ssatamaticaii^f, 
giving special attMxtion to u|!i»er and lower tmefpd.xn.toiY 
infecticm and ang* resplrmtorf prthlam. 

PRliH£a>lc»^ » 0.0i»0«0^hag/)tg lam&f weight inciection 
etropine 1/H 45 minutes before operation. ^ - 

l>Jsa>ES1fHESm • Selected patients were given general 
anaiMithesia Toiy inducing . with injection Thiopentom 
Sodium %»4ms/kg and sueeit^lcholine i«»i .Smg/kg then 
100?i oocygenation was given toy «as!k and patient were 
intubeted mtraamatically with wide bore|. Magill's 
selected Sndctrach^ tube, during direct laryi^scopy 
the lar^n#* ®*al csavity iwsre again viewed for any 
inflammation and redness or congestion* Ho oroiharyngaal 
air wey was usedt 
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Patients naira aaintaiaaid tm 09Cfg«E&« nitxoas- 
txxMm & erthatt. iOMtfeieaa ef iataiJsatisHi wm sijiiiaiBi «E 
60 miisitas. Bufliig iwcfewlmtloa larynx and ©ml €*fity 
ms again Ttamd by diract laryngoscopy. 

Control casas mra adteslnistared anaasthasia 
by maiOc using m^mn, nitrous-OKldte and othar, 

\x)ev«. 

.POSTOlwiRAf lyg. , foi&owop • Fatiants^&iUomd up post- 
oparativoly’ iM©to oam msk. During follomp pstiants 
mm iatarso^ted about sysgstcms of soratbroat yia, 
soranms, seiwtcby faaling in tbroat .and/or boaraanass. 
Patiaiit*s oral aaaity ard larynx ma^ by laryngaiUL 

Mirror aftar 24 boar of oparatiea, ird day and 7tb 
day and any radnass^^ ooi^astiaai#. mdmm and ulcaration 
mm notad, iotb subjactiv-a and objaotiTa findings 
laryngaal mirror mra noted and accordingly graded from 
0*3 depending upon tba swerity of tba problem- 

ou m> sora or aerate^ throat at any tina sinoa 
oparation and no/ aridenoas of boarsanass at 
td»a time of intamaif, 

1« uftiiinai sora or sormt«£hy tbroat for tba mm 

pariod and no boarsanaas at tba tlim of intareiair, 
2, ^ Hodarata mratbeoat aad/or mm boarsanasa, 

Bmmm soratairoat far tba sesia peaeiod an4/or 
(inriims lioaimHMMMni at tba tiiaa of Jhatarataa, 
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Aimm tikbltt tisit 13 mt &§ m wmlm i^%t4MKi» 
«Mbit«d m nf 30 «f 48 Mmmlm 

nlvsnrinf m liliter M rnrnmmmm tn §mmXm w^irnm 

(«U4| m t© «4l« pMmm (3f») ♦ 




Ill out of IS imtloiiti 1» KtaKSc gm^ 10 fotiiitt* 

coiig?l«iii«a of torotlMJOOt fivtiif m lootdonco of 


2* Oofc ©£ total oaao® of IfiO |»atiiitta* ill fwttianlai 
wrttir# lo iistalwatod gjcoop oikI in it* SI patl«ttts oxhifeltoO 
©orirt^iottt |«wit 0 i>o»at^^ g iiriag »» lactdimoo o£ 

sorotlburoftt 4I^« 


I 


of mmmm Mscomim to the imoie of 
MfSfOffS XMtlMTSD mTlI^ 
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WfMiWffPGS 

3 

§$ 

m 

I 

m 

16»@ 

II 

as 

lf#» 

III 


13*7 


A&idrp »Maticii«d taWtif •l«3WKl tlMkt acMPattofOaR 
t» iJitMiJbtttiii i* jflfWMMafe iJi iW# Pit «€ wfiiiitt 

&i tl, «£ omom t ma& ISt*? of 
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cospaaisoM Of mmmm w mmmmht mm wimmm 

&KSMV or suiss 


fturtfB « OM 

_i>0Bi;maia^...g8mia«, 



Hsit 

"""’"“r' 

S4 

so* 

% 

iximi€a«s 

€ 

aa*i 

2i 

ma 

xx«>ri«AiJ8 

M 



at*37 

iji-aiFfiD 

i*uaatCA*ri» 

m 

at. 4 

S4 

*70,6 

»M3tl?F20 

u 

7X*41 

1© 

28 . St 


ii) mil i^mtm ti«i 

of iioi^i«ii©«t $M ya«i» wi3fciiiartU»t«fl ^emp that im 
mA. immrn .Imrl4<mwt im pmrn hiMxmtmA gwap that 1* 
1I.», •heti«li»!l ttMi •!<«<?% #f lalwficatlon* 
m imdrnmm of rnmMSmmm ia caffoA wiiiiMAoataA 
mourn im n*4m m mrnmA to io «aff«d Xabricot®d 

fxKMli* iMIotliiag titlJs tii» of foot of 
w ' liirtJoiiiao of mmrnmt im pMm ivMimimd 
mom f* ^ *»ffo€ Xitiferiootof s*o«r ft lo 
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14 
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(ii) 
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C34) 

ao 
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14 

41«3 
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T; A B L E » 7 

IKCIDSKCE OF SORETHROAT WITH DIFFERENT TYPES OF LUBRICATiaD 

PLAIN TUBES 


GRADE OF SORSTHROAT 


Il-mrBATED 

TOTAL 1 


W T" 

II 


III 


GROUP 


No. 

% No. 

% No * 

% 

No. 

% 

l-NHITE ' 

08 

7 

87.5 0 

0 1 

12.5 

0 

Q 

RUBBER 

II-RED 

15 

IS 

86.67 1 

6.67 0 

0 

1 

6.66 

RUBBER 

Ill-P.V.Ce 

06 

Oi 

83.33 0 

0 0 

0 

1 

16.67 

TOCAL 

29 

25 

1 

1 


2 



( 1 ) out of 8 patients studied In white iT*ber plain 
lubricated group, only one patient ocoplained of moderate 

degree giving an Incidence of 12.SS4. 

(2) The 15 patients studied In red rubber plain 
lubricated group, 2 patients exhibited sorethroat, one 
of mild and other of severe grade, giving an Incidence 


of 13.33%. 

C 3 ) only ®e patient «*lhlted sorethroat of severe 


degree, out of 6 patients studied in P.V.C 
group giving an incidence of 16.6W. 


plain lubricated 


IHTUBaTSD 

GECUP 




GRM)S OP aORiimieui' 



i-i-miTS 

RUBBER 

12 

9 

75#0 

1 

8«3 

1 

8*3 

1 

8.3 

II-R3D 

RUBBER 

11 

8 

72.7 

1 

9.2 

2 

18# 1 

0 

0 

III-P*V.C. 

11 

7 

83.8 

0 

0 

2 

18*18 

2 

3»0 • 

TOTAL 

34 

■1 


2 


5 


3 



Cl) Oat ©:f 12 ijatl«i*t» In iihlte rulaibar cu£f€sl labricatad 
fzoiip 3 petlaata complaina^f soretbroat ona each of grade 1# 
II mm III, fivlJig Z4*m Memmm of aorethroat. 

C2) The: 3 pattaanta ejchibited aorethroat in red . rubber 
cuffed luljrieated group out of 11 patlenta studied giving 
an iiioid«ace of sorethroat in 27*3%# ; y. ■ 

C3) The ll patients studied in P#V’*C* suffed lubricated 
group 4 patiants sodrtbitiwi sorethroat giving an incidence 
of sorethroat ©f 36#3®C*, , 
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I-WHXTS 

EUSBER 

' %% 

6 

37*5 

2 t3*i 

4 23«C> 

4' 

3$ 

RUBIER 

10 

4 

40 

3 20 

2 20*0 

2 

20 

3 .U«»F#lr #w o 

09 

0 

0 

2 22»22 

2 2a«23 

S 

S5.5S 

WAh 

m 

to 


i 

8 

11 



(t) flift to pitt«etui lOfirthrcMit m% Of ti 

pAtieniyi studied i» white iul3ib®r cuffed iwXulsafiisatad gxcuip 

C2) Out of to patioDts in jr«d tol&er cuffed ooidbrloated 
gwmp « pKtieeis siiiiihitiid soxwtiimt of Yiucfiiio gsado with 
iiicddMwso of sowdihjpoat of 

C3) Out of f fstiont# sttidiod in P*ir*c» ooffod tmlohriootod 
f«oop» ail pationts oxMMtad sofwthroat glwin? an inoMaisoo 
of ootothjpoat of i0€^« 
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DISCUSSION 


Endotracheal intubation has been known ror long 
time and has firmly established its place in modem anaesthetic 
practice and also in resuscitation. Apart frcaa so many 
glittering gains, that it provides, endotracheal intuoation 
is also associated with several major and minor ccamplications 

and side effects , • 

Minor sequelae of endotracheal intubation include 

postoperative sorethroat, is still the problen. Tme etiology 
to this common probl^ has so far been eluding the present 
anaesthetist although several factors have been blamed as 
possible culprits. 

Etiology of postoperative sorethroat is still not 
clear but numeroas factors have been taiown responsible lUt. 
Infyrt-icn, reaction to the material of tnbe. dr? gases. lo«l 
anaMthetios. Inbrioants, pressure of tiibal cuff etc. 
Contributory factors blamed are unsteriliaed Madotracheal tube, 
trauma by laryngoscope, pharyngeal airway, pharyngeal 
throat g»ize paohlng. ryle's tube, type of muscle relaxant 
used for intubation. i*ill of anaesthetics, diffloilt Intubatiom. 
«tant of movement of patien* head after intubation etc. 

So the prMMt study is oarrlwJ out to know the 
effect of various types of endotracheal tubes, effect of 
lubrication (normal saline 0*9!() end e£f«Jt of cuff 
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(high volume low pressure) on incidence of postoperative 
sorethwjat. The 160 in-patients were studied of either 
sex and of each group ranging from 5-70 years coming for 

A 

va^s routine surgeries of A,S*A. Orade I & II cjnly. 

Patients were divided into two groups as mentioned 
earlier and minimum duration of anaesthesia was 60 minutes • 
Inhalational agent used in each patient was ether, laeh 
selected patient was interrogated postoperatively about 
sorethroat and examined by laryngeal mirror upto one week 
for any evidence of iaryngotracheitis and graded according 
to severity of sorethroat, 

AGE/SEX DISTRIBUTION 

Higher incidence of postoperative sorethroat has 
been reported in females (Wolf son 1958, Hortsell & Stephen 
1964# Jensen et al 1982# Shah & Mapleson 1984# Gard and 
Cruidk shank 1961) , Table no, 1 iMicates higher incidence 
of sorethroat in females (6136) as cojiqpared to males (3936), 
There is no difference in age on incidence of postoperative 
sorethroat. Possible explanation for higher incidence 
in females is high cuff tracheal contact are* and more, 
tendency of contact ulcer and granuloma formation due to 
difference in anatomical conformity of trachea in females. 


GRCKJP A (MASK GROUP) 


Loeser et al (1976) have shown the fact that Mask 
technique is followed by sorethroat is usually due to the 
drying of raucous raesnbrane after ventilation with dry gases, 
to the irritant property of inhalational ag®3t and to the 
use of antisialogogues* 

Table 2 indicates that out of 160 patients studied, 
29 patients were giv®a anaesthesia by mask, out of which 
10 patients dev^ped sorethroat giving an incidence of 
sorethroat 34,5%* This is taken as control eases. The 
fact that mask technique is followed by sorethroat is 
ascribed to the drying of aaicous membrane of larynx and 
trachea and irritant property of ether « 

GROUP B (INTUBATED GROJP) - 

Infection in the postoperative period remains a. 
fcrmidable problem. The altered defence mechanimn and 
impaired mucociliary clearance is reported to be the cause 
of frequent respiratory tract infection after general and 
topical anaesthesia* (Corsen 1973 ) « Salivary and other 
respiratory tract secretions cx>ntaln vast numbers of 
oommercial bacteria, some of these are potential pathogens 
(Cruickshank, R. 1968) transmission of infection through 
anaesthsftic equipment remai®-® ® distinct possibility 
(Joseph 1952, Kund et al 1962, Jain 1980) • As such 


respiratory infection in the postoperative period is 
probably caused by commercial bacterial floia sseting as 
pathogens due to changes in the local defence raechanisan 
produced by anaesthetic agents used, 

Histopathological changes in trachea and larynx 
were reported more early with cuffed tube than with plain 
tubes (Kriplani T, C,, B,P, Singh, Chansoriya I.J.A), 
same authors noted on escperlmental animals that changes 
are more severe under ether anaesthesia and least with 
trichloroethylene, with halothane, gas+oxygoa and methoagr 
flurance in between. 

Table 2 shows that 131 patients were given 

anaesthesia through endotracheal tubes, out of which 63 

1 

patiaats developed sorethroat of va:^ng severity giving 
an incid®ace of 48?6, Possible explanations for development 
of sorethroat, are altered defence mechaniaa of upper 
jBid lower respiratory tract following anaesthesia and ' 
ciliostasls, mucociliary -impedance leading to more chances 
of infection due to both' endog^ous 'Cnormal bacterial flora) 
and «oogenous (transmitted via anaesthetic machine) and 
also due to muco'sal erosion cjaused by ischaemia and- 
pressure necrosis of tracheal mucosa caused by orotracheal 
tube and its cdff leading to development of postoperative 
laryngotracheitis, Sther as irritant to tracOieal mucosa and 
effect of antisialogogues (Atropine) used may be contributory 
'factor in increasing postoperative sorethroat in 
lntubat<wl group* 
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MATERIAL OF TUBE - 

The effecrk of the laaherial of the tube on 
postoperative sorethroat# is controversial, Shah and Mapleson 
(1984) reported higher incidence of sorethroat with red 
rubber tubes than with P#v,c, tubes whereas Jensen and 
Colleagues (1982) have shown higher incidence with P#V.C* 
tubes# 

Table nos, (6-9) indicate|t higher incidence 

of sorethroat in P.V.C, tubes followed by red rubber and 
white rubber in that decreasing ..order. In white rubber tubes 
incidence is 41,4?i, in red rubber tubes it is 46,4% and 
in P.V.G, tubes 48,7%, cause of this /difference is not 
clear, probably it may be due to difference in composition 
of material of tubes leading to difference in reaction with 
tracheal mucosa and/or inhalational agent (ether) used, 

SIFBCT Qg LJBRICATIOI? - 

Various workers have .studied effects of lubricant# 
using normal saline, lidocaine viscous, jelly, cream, ointment 
and suggested diff erent ' views ' regarding their use. Creams 
are generally more desirable than jellies, because jellies 
teand to dry out quidtely and becwme hard and sticky on the 
endotracheal tubes when 'applied any length of time prior 
to operation (Card & Cruickshank 1961), 




Conway et al (1960) reported tlmt cinchocaine 
1 % ointment was associated with high incidences of sorethroat 
but Winkel and Knuds<^ (1971) have shown that patient 
might benefit from lubrica^tion of tracheal tubes w£th 1% 
cinchocaine Jelly, Conway etal (1960) have given possible 
explanation that greasy base 'of the preparation might dissolve 
scaae irritant 'substance from the rubber of endotracheal tdbe* 

So varying are the results of lubrication that 
Jensen et al (1982) suggested lubrication of tracheal tubes 
provide no advantage, in terms of reducing sorethroat after 
operation* 

On the other hand Loeser, Stanley et al (1980) 
reported that lubrication with 4 % lignocaine J elly containing 
polyethylene and propylene glycol was associated with 
increased ccmiplalnts after operation. 

Christine Stoc^ -and Downs (1980) studied the effect 
of lubrication of endotracheal tubes with many lubrlcai^. 
which include water soluble Jelly# normal saline solution, 
lidocaine 2 % Jelly and li6k>calne ointment. They concluded 
that sorethroat and hoarseness occurred to the same 
extent as those who received non-lubricated tubes, 

Lidocaine pr«?s^t in lubricants do not appear to decrease 
of sorethroat. 


So controversial is the effect of Inbrlcatioii 
that many investigators have re^rted that intabation was 
mechanically easier when sane form of lubrication was appli^ 
to the tube. 

Method of lubrication used in the present study 
is sterile normal saline 0,^, Incidence of sorethroat 
with lubricated group, both with plain aiKi cuffed tubes 
was lower than unlubricated group (Table no* 4 (6-9) >, In 
plain lubricated group incidence of sorethroat is 17*8% 
as coB^ared to plain unlubricated tube in which an incidene 
as high as 72*7% was achieved, LUcewise the incidence of 
sorethroat in cuffed lubricated group is 29,4% 'as ccmipared 
to cuffed unlubricated group where it is 71,43% . 

(Table no, 4 (6-9))# 

In this study normal saline 0.9%, as lubricant 
appear to be the agent which has decreased the incidence of 
sorethroat'* The reason for this may be isotonicity of normal 
saline making homeostasis constant and no reaction with 
the material of tube and mechanical advantage of lubricatlcm 
with normal saline, 

EFFECT OF CUFP - 

Effect of oodotracheal cuff on incidence of 
postoperative sorethroat has been studied by several wojd^ers 
from time to time and they have given contawversial result 


regar<Siiig its , effect. Although cuff anchors the tubes and 
thereby decreases movenent of tube with'-ln trachea but 
cuff can cause mucosal erorion of trachea leading to 
-post-operative sorethroat. More so, when cuff is inflated 
to beyond the just seal point' it causes pressure 
necrosis leading to postoperative sorethroat. Nitrous- 
oxide has the ability to diffuse into cuff and so causing 
the over-expansion of cuff leading to increased pressure 
necrosis of tracheal mucosa (Stanley et al 1974,1975 & 

1978), 

Cuff tracheal contact- area^ is, an Important factor 
in the development of postoperative sorethroat. Many 
authors have studied this fact. High volume low pressure 
cuff caused' higher incidence of postoperative sorethroat 
than high pressure low volume cuff (Stanley et al 1978, 

Loeser et al 1980, Srikenson, Jensen et al 1982, Shah 
and Mapleson 1984), Possible explanation given are 
■(1) That many, large volume 'cuf f _wrinkles inspite of 
proper inflation and wrinkled result in a deep niuisosal 
grooves,' (2) iTtacheal mucosal membrane or ciliary 
damage in direct relation to the cuff tracheal wall 
cwntactarea* (3) Bulkier ''and larger low pressure tubes 
produce^ more damage to upper airway stxuctu,»OB bn intubation 
of extubation (Loeser, Modges et al 1978, Jensai et al 1982), 
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But when intra-cu££ pressure In low volume high pressure 
cuf £ tube was high and. allowed to increase# the advantage of 
loxf cuff tracheal contact area disappeared (Erikensen, 

Jensen et.al 1982)* 

Type of cuff used in the present study was Mgh 
voltame#low pressure and cuff is inflated to just seal point 
with room air* 

In this work incidence of sorethroat in plain 
lubricated tube is 13,8S4 as con^ared to 29,4>4 in cuffed 
lubricated tube (Table no. 4) showing the effect of cuff 
on incidence of . sorethroat. 

Explanation for above result may be that tracheal 
cuff produce more damage to tracheal mucosa . or . ciliary 
activity in direct relation to the cuff tracheal wall contact 
area leading to clliostasis# imicociliary impedance, stagnation 
of secretions, is'chaemia and pressure necrosis of tracheal 
mucosa leading to altered defence mechanism of tracheal 
mucosa giving good ground for the development of infection, 
ther^y causing iaryngotrachcitis in postoperative period. 

Hence in the end it can be concluded that the use iif 
plain white ruHjer tube W»ricated with 0.9?f sterile 
normal saline would provide minimum incidence of postoperative 
sorethroat* ■ 
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CONCUJSIOK 


Aftair tihe study ©n 160 patients and analysis of 
the data obtained# following oonclusion was derived at i- 

1* Incidence of postoperative sorethroat Is higher 

in faiiales than In males {61J4 in foaales# 39% in 
males)* 

2« In intubated group higher inoidence of postoperative 
sorethroat is reported than in mash group (34*5% 
in mask group, 48% In Intubated group)* 

3* Higher incidence is .noted 'in P*V«C* group 

followed by red rubber and white lubber tubes in 
that order (48,7% in P,V*C* tabes, 46*4% in red 
rubber tubes, 41,4% in white rubber tubes), 

postoperative sorethroat than in imlubricated 
group showing that 0*9% normal saline deereeses tlie 
incidence of postoperative sorethroat (13,8% in 
plain lubricated group end 72*7% in plain 
unlubricated group* 29*4% in emffed lubricated 
and 71*43% in cuffed unlubricated group), 

5, High volume low pressure cuff used in the present 

study has Increased the incidence of postoperative 
sorethroat (13.«^ in plain luterleated tubes end 
29*4% in «Mffed lubricated tubes)* 

.6, lacldenee as well as. iwferity ^ pnsti^^eretive 
sorethroat is higher iM P*V*6* gro*^ tabw* 
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S U. M M A R Y 

Endotracheal intiibation is now the accepted 
technique for general anaesthesia and resuscitation. 

Although this technique is unanimously accepted, 
it is associated with several major and minor complications 
and sequelaeo The commonest sequelae is the occurrence of 
postoperative laryngotracheitis following endotracheal 
intubation® 

Postoperative sorethroat was reported as eary 
as 1950 (Wylie), following which numerous workers have 
studied about this problem (Baron and Kohlmoos 1951, Gonway 
et al 1960, Hortsell et al 1964, Loeser et al 1976, Erikinsen 
et al 1980, Shah and Maplesoh 1984), yielding conflicting 
results. 

Several workers have reported controversial views 
regarding the effect of lubrication on the incidence of 
postoperative sorethroat (Winkel and Knuds en 1971, Loeser, 
Stanley etal 1980, Christine Stock 1980, Lund and Laos 
1965). Many investigators have concluded that intubation 
was mechanically easier when some form of lubrication 
was applied to the tube. 

High volume low pressure cuff causes higher 
incidence of sorethroat than low, volume high pressure cuff 
provided that intracuff pressure is inflated to just the 
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seal point and pressure is not allowed to riseo (Stanley ^ ^ 
et al 1974, 1975, 1978, Loeser et al 1980 Erikinsen, Jensen 
et al 1982, Shah and Mapleson 1984, 

Conflicting results were noted about material of 
tube on the incidence of postoperative sorethroat, Shah and 
Mapleson (1984) have shown a non significant lower incidence 
with PaVoCo tubes than with red rubber tubes, whereas 
Jensen ^ and Colleagues (1982) found a nonsignificant 
higher incidence with P,V,Go tubes. 

It was therefore thought worthwhile to study the 
effect of various types of endotracheal tubes on the incidence 
of postoperative sorethroat and to see whether different 
materials have any effect on the incidence or not, as also 
its modification by lubrication and tubal cuffs, 

' The present study was conducted on 160 selected 
patients at the M,L,B, Medical College Hospital, Jhansi, 
over a period of one year. 

Every selected patient was thoroughly examined 
both’ physically and systCTiatically, No oral instrumentation 
was used other than laryngoscope, sterilized endotracheal 
tubes and anaesthetic equipment were used. Selected patients 
were given general anaesthesia after premedicating with 
0„01~0o02 mg/kg body weight injection Atropine 45 minutes 
before operation. Patients* were induced with injection 
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Thiopentone sodium 3-4 mg/kg and succinyl choline 1-1,5 mg/kg, 

then 100% oxygenation were given by mask and patients v;ere 

intubated atraumaticallvo During direct laryngoscopy the 

larynx and oral cavity were again viewed for any inflammation# 

. * 

redness or congestion o 

Patients were maintained on oxygen# nitrous-oxide 
and ether. The duration of intubation was mininium of 60 
minutes « Djsaing extubation larynx and oral cavity was again 
viewed by direct laryngoscopy Control cases were administered 
anaesthesia by mask using oxygen# nitrous-oxide and ether. 

Patients were followed up postoperative upto one 
week. During follow-up patients were interx'ogated about 
symptoms of sorethroat and examined by laryngeal mirror 
for any evidence of redness# congestion# oedema and ulceration 
in larynx and trachea and graded from 0-3 depending upon 
the severity of the problem. Patients were divided into 
two groups viz o mask group and intubated group, method of 
lubrication used was 0o9% sterile normal saline and both 
cuffed (high volume low pressure) and uncuffed tubes 
were nsedo ■ 

After the study on 160 patients and analysis of 
the data obtained following conclusion was derived at- 

Incidence of postoperative sorethroat is higher in 
females than in males (61% in females# 39% in males) , 
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In intubated group higher incidence of postoperative 
sorethroat is reported than in mask group (34.5% 
in mask group 48% in intubated group). 

Higher incidence is noted in P.V.C. group followed 
by red rubber and white rubber tubes in that 
order (48,7% in P.V.C, tubes, 46,4% in red rubber 
tubes, 41,4% in vrhite rubber tubes). 

In lubricated group less patients exhibited post 
operative sorethroat than in unlubricated group 
showing that 0.9% normal saline decreases the 
incidence of postoperative sorethroat (13,8% in 
plain lubricated group and 72,7% in plain unlubricated 
group, 29,4% in cuffed lubricated and 71,47% in 
cuff ed unlubricated group) , 

High volume low pressure cuff used in the 
present study has increased the incidence of 
postoperative sorethroat (13,8% in plain lubricated 
tubes and 29,4% in cuffed lubricated tubes i. 

Incidence as well as severity of postoperative 
sorethroat is higher in P,V,C, group tubes. 

Hence in the end it can be concluded that the 
use of plain white rubber tubes lubricated with 
0,9% sterile normal saline would provide minimum 
incidence of postoperative sorethroat. 





